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lUTRODUCTIOir 

The University of Wisconsin offers to 
engineering students exceedingly good courses in 
Mechanics and Eeinforced Concrete Design* When 
the student has graduated and taken up his profes- 
sion as an Engineer he will he called upon to put 
to practical usage the knowledge he has gained 
while at College* This is one of the most diffi- 
cult problems he will ever have to solve* His 
ability as an engineer will be governed by the 
readiness with which he can apply the theory he has 
learned, to the practical problems confronting him 
throughout his professional career. 

The greatest difficulty which professional en- 
gineers find with the method of teaching in engineer- 
ing colleges is that theory is not assembled on a 
practical working basis* That is, when a student 
graduates the theory he has been taught is lodged 
in his memory as scattered bits of information. 
In a short time after graduation, if the man does 
not apply and thereby classify it, it will soon 
become lost* 
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There are many students who upon graduation 
take up the building profession* These men have 
to, at first, take very minor positions beoause 
they know absolutely nothing about buildings or 
the parts that make up a building • 

There should be offered at the College of 
Engineering a oourse in "Architectural Engineering" 
which WQOld assemble on a practical working basis 
the knowledge gained in mechanics and reinforced 
concrete. To the student intending to follow the 
building profession this oourse would be of in- 
finite benefit. He would become acquainted with 
the units which make up a building, what stresses 
they carry, and how they are designed. He would 
learn the requirements of the building codes of 
the most advanced cities of this country, and the 
practice of the best engineers in th^s profession. 
There are many other advantages thus gained, all 
of great practical benefit; and most of all he 
would have confidence in his ability if called 
upon to design any building structure. 

In the absence of such a course as above 
mentioned, I have submitted for a thesis the de- 
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ill* 

sign, plans and speoi float ions, of a reinforoed 
Conor at e building* 
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PART !• 

ASSUMPTIONS* 

To put the problem upon a coniplete praotlcal 
working basis, I have made the following assumptions < 

1# The design is governed by the '•Proposed 
Building Ordinance of Chicago, Illinois", pub- 
lished June 27, 1910* 

2. The building lot to be located in such a 
part of the city as would require a neat architect- 
ural design* 

3* The building to be located upon a comer 
lot 150 feet front and 55 feet deep, with a public 
alleyway upon one side* 

4» The building to be four stories, basement 
and roof* 

5* The building to be a fireproof structure* 

6* The building to be used for mantifaoturiog 
purposes* 
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?• The building to be of reinforoed conorete 
throughout* 

8» The floor loadings and heights of oeilings 
being selected as follows: 

(a) Roof - Snow load of 30# per aquare 
foott 

(b) ffourth floor - ceiling 11*0" - L.L. 
150# to be used for storage* 

(o) Third floor - ceiling ll'O" - L.Ia. ^ 
100# to be used for famishing room or type-setting 
etc* 

(d) Second floor - ceiling 11' 0", L*L* 
150# per square foot for light machines as lathes, 
sewing machines, job presses or linotype machines, 
etc* 

(e) First floor - ceiling 12^0", L.L., 
30C#per square foot to be used for large machines 
such as news paper presses, looms, etc. 

(f) Basement - ceiling 14' 6", to be used 
for heating plant, storage, etc.. 

9. ii'oundations built upon a soil assumed to 
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oarry 3500# per square foot. 

10 • Timber piling not to carry more than 
50,000 pounds per pile. 



Digitized by 



Google 



Digitized by 



Google 



-4- 

PART II • 

DESIGH OF BUILDIUG* 
Guide* 

!• Proposed "building ordinances of Ohicago, 
published June 27, 1910. 

2* Principles of Reinforced Concrete Oon- 
struction - by Turneaure and Mai3(^r« Published, 1909. 

3. Designing Methods - Vol* I, ISo. 2* Pub- 
lished by the Corrugated Bar Company, June, 1908. 

4. An interview with lUr. Benjamin E. Winslow 
M.W.S.S* with Ho^berd & Roche, Architects of Chica- 
go. 

THEORY AHD ALLOWABLE STRESSES. 

The straight line theory described in 
''Principles of Reinforced Concrete Construction", 
using safe loads for materials as follows: 

Steel in tension 15000# per square inch. 

Concrete in compression 600# per square inch. 

Concrete carrying no tension. 

Concrete good for a 30# per square inch in 
shear. 
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Concrete "beams reinforoed with stirrups good 

for 80# per square inch in shear • 

Modulus of Elasticity of Steel , 
Ratio n Modulus of Elasticity of Concrete 



15. 



The weight of the outside wall was assxuned as 
10,000# on each girder. Bach girder supporting 
the wall "between it and the floor above. 

The weight of the fire wall was assumed 
1* X 4' z 18.75' X 150# - 11,250# per roof girder. 

DIAGRAMS USED. 

^'Principles of Reinforced Concrete Construction'' 

Slab table #6 page 297. 

Rectangular beam diagrams page 277. 

T Beam diagrams — pages 280-283. 
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UOTATIOH- 

fs denotes unit fibre stress in steel, # per square 

inoh. 

fo denotes unit fibre stress in concrete # per 

square inch. 

n denotes ratio Sfi/Sc 

L denotes lenp:th of beam in feet. 

M denotes total binding moment, inoh pounds. 

W denotes total load on beam. 

w denotes load per foot. 

L.L. denotes live load. 

D.L. denotes dead load. 

Mo denotes bending mements of concentrated loads 

inch pounds. 

Md denotes bending moment of distributed loads 

inch pounds. 

b denotes breadth of rectangular beams and breadth 

of flange of T beams, inches. 

b* denotes breadth of web of T beams, inches. 

d denotes distance from the compressive face to 

the pletne of the steel | inches. 
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t^ denotes depth of flange on floor slat^ 
Ac denotes area of concrete, square inches* 
As denotes area of steel, square inches. 
R denotes ooeficient of resistance of concrete 
and steel. 

£ denotes percentage of steel reinforcement, equals 

Ae 

P denotes allowable stress in stirrup. 

V denotes total shear on section pounds. 

V denotes shear taken "by concrete. 

VI denotes shear taken by stirrups, equals V-v. 
S^ denotes stirrup spacing, inches. 
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Beam Foximxlae. 

1. Moments - 

Floor Blabs and Beams* 

M equals l/l2WL. 

Girders. 

M equals 8/lO(Mo ♦ Md) equals 8/IO (PX ^ 
1/8V;L) equals l/lOWL* 

2» Moment area of beam - 
bd^ equals M/R 
(R obtained from Curves, Page 277 or 283) 

3. ^b'' shall not be greater than 3b •• 

4* Shear - 

V equals Y//2* 

5. Shear Area of Beam equals V/80. 

6» Stirrup spacing - 
S equals Pd/v. 

Selection of Column Centers. 
As light is a governing factor in a manufactur- 
ing building the columns should be spaced as far 
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apart as possible, not making the length of "beams 
too great however for economy. 

I decided to have eight column spaces on 
the front giving a space of 18.75 feet between 
columns, and three columns on the side giving a 
spacing there of 18.33 feet centers. Hence the 
beams were designed 18.33 feet, total length; 
and spaced 6. £5 feet centers. The girders for a 
total length of 18.75 feet* For uniformity the 
exterior girders, both front and side, were de- 
signed alike. The front roof girder was afterward 
changed to fit the condition of the slanting roof. 

DBSIGH. 

The design of one floor will be carried com- 
pletely through to show the method used and the 
stresses, etc. of all other floors *ill be tabu- 
lated in form. 
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THIRD FLOOR DESIGN. 

L.L., 100# per square foot over area* 

Floor Slab - L et^uals 6.25 ft. 
Obtained from Table #6, Page 297. 
Space of 6-7 feet gives - 
t equals 3" 

As equals .202 sq» in. per ft. of slab. 
Weight equals 37# per sq. ft. 
Use Sxpanded Metal Mesh "Ho. 10 Heavy, having 
an area of .267 sq. inches per ft. width. 

BEAM (See plate #1) 

Loading - weight of slab Z7t per sq.ft. 

L.L 100# " " " 

Total 137# nun 

Imposed load equals 137 x 6.25 x 18.33 equals 
15,700#. 

Assume a beam.d equals 15" — b' equals 7". 

Weight of beam equals 7(15-3)/l44 x 150 
z 18.33 equals 1600. 

W equals 16,700 «• 1600 equals 17,300 
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H equals l^WL equals l/l2 x 17300 x 18 •SS 
X 12 equals 317000"#q 

t/d equals 3/l5 equals ^S* 

R equals 80 (from curves page E83) 

\> equals m/RcL^ equals 317000/80x!!Hy equals 
17.6^ • 

Required shear Area, equals b'd equals 
V/80 equals 17300/2x80 equals 108 square inches* 

Shear area on hand equals 15 x 7 equals 105 sq*in. 

Reinforcement - 
fs/fo equals 25 
t/d equals ^2 

p equals •58^ (from curves Page 280) 
As equals bdp equals 17*6 x 15 x *0058 equals 
1*53 sq. in« 

Use5 - 5/8'' round rods A equals 1*534 sq* in* 

Vertical stirrups - 

Yl equals V-v equals 8650 -30 x 15 x 7 equals 
5500#* 

3/8'' /5 stirrups will be used* 
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P equals 2 Area x 15000 equals .leBB x 3 x 15000 
equals 3316- 

S equals Pd/Vl equals 3316x15/5500 equals 9" 
for end spacing* 

However the maKimum spaoing for stirrups is one 
half the depth of the beam, hence 7" will be used as 
the spacing up to 6 feet from both ends of the beam 
or v/here the V curve crosses the v curve • 

The horizontal rods are turned up one at a time 
in plate #1, but for uniformity throughout the build- 
ing the rods were turned up alike. 

Two inches of concrete is added on below the 
steel for bond and protection from fire* 

Inside Girder - 

The concentrated load on the girder is composed 
of thediears of four beams, two of each applied at 
the 1/3 point. Hence the beam may be cut in half and 
one reaction taken. 

Mc equals 17300 x 6.25 x 12 equals l,300,000'#s 

Asstune a Girder: 

b' equals 11" 

d equals 22'' 
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t equals 3" 

Weight equals 11x19/144 x 150 x 18.75 . 
equals 4090#. 

Md equals l/8 x 4090 x 18.75 x 12 equals 
115000"#. 

Mc «- Md equals 4090 «■ 115000 equals 1,415, 000" #. 

M equals .8 x 1415000 equals 1,132, 000" #s. 

t/d equals 3/E2 equals .136. 

R equals 62. 

p equals »4k5%. 

b equals 113200/ 62x!2S" equals 37.7" which 
will he close enough. 

Required shear area equals 17500 » 2045 

equals 242 sq. in. 

Shear area on hand equals 22 x 11 equals 
242 sq. in. 

Vertical stirrups - 

VI equals V-v equals 19345 - 30 x 22 x 11 • 
equals 12085. 

Use 3/8" |i stirrups 3316x22/12086 equals 6.5" 

spacing up to beam point on l/s span. 

Reinforcenent: As equals bdp equals 37.7 x 22 x.0045 

equals 3,73s'..in. Use 5 1"^ Rods. As=3.9270sr..in. 
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See plate f2 for graphical date Tnanr.er of 

turning up rods, etc. 

Outside Girders: 

D. L. rrom curtain v/all assumed as 10,000#. 

Concentrated load will "be the shear of two "beams 

here instead of 4 as on inside girders, one applied 

at each 1/3 point. 

Mc equals 8650 x 6.25 x 12 equals 648000^#. 

For rectangular bea-Tis R equals 97 and p equals* 75^5 

constant throughout • 

Assume a beain.h equals 13*\ d equals 26". 
Weight 26x13/144 x 150 x 10.75 equals 6590 
Imposed 3. L. " 10000 

Total distributed load " 16590.; 

Md equals l/8 x 16590 x 18.75 z 12 equals 465C00 
Mc -•- Md = 648000 + 465000 equals 1,117, OOO^'t 
H equals .8 x 1,117,000 equals 888,800"#s 
d^ equals 888800/97x13 equals 705. d equals 26" 

as assumed. 

Required Shear Area Vequals 8650*8295/80 equals 336 
square inches. 

Shear area on hand equals 338 sq.in. 
Reinforcement -- 



As equals 338 t .0075 equals 2.53 sq.in. 
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Use 4-7/8"f4 rods As equals 2*4052 sq.in. 

Vertical stirnips, 

VI equals V-v equals 16876 -26 x 13 x 30 equals 
6735/t^ 

Use S/B'^ji stirrups • 

S equals 3316x26/6735 equals 12,8" spacing to 
beam point at l/3 span. 

See Plate fZ for graphical presentation of moMents, 
shear, turning up of horizontal rods, etc. 

Column Design . Third to second floor. 

lilaximum stress on concrete columns is 400# per 

sq. in.. Vertical steel area shall he 27o of concrete 

area- 

Inside Colunins: 

Total 1 oad from ahove 3rd floor 109,405# 

V/t. of column from 4th to 3rd floor 

421/144 x 15C X 13.5 equals 5,930 

!•!., brought to Column by 3rd floor 27,500 

(18.75 X 18,33 X 100 x .BO) 
D.L. brought to Qolumn by 3rd floor 

1. ^^t. of slab = 18.75 X 1833 x 37=ir3,730 

2. V;t. of 3 berms 

15x7/144 X 150 X 18.33 X 3 = 6,010 

S. Wt. oflgirder 

247.5/144 X 150 x 18.75 . 4,840 
Total load lj^6,495# 
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Ac equals 166,495/400 equals 416 sq.in. 
Use 20.5" X 20*5" equals 420 sq. In. 
As equals 420 x .02 equals 8.40 sq. in. 

Outside dimensions of Column allowing 2" outside 
or steel will be 24.5^ x 24*5". 

Outside Columns: 

Total load from a"bove 3rd floor 81,615# 

Wt. of column 4th to 3rd floor, 335/144 xl5(icl2B 4,710 

L.L. "brought to column "by 3rd floor, 

is 1/2 of inside colit^n load, 13,750 

D.L. "brought to column hy 3rd floor is 1/2 

of inside column load, 9,860 

Wt. of one outside girder equals 

270.5/144 X 150 x 18.75, equals 7,220 

Wt. of 1 1/2 "beams equals 1/2 of "beam load 

for inside column, 5,005 

Total Load 120,160# 

Ao equals 120600/400 equals 302 sq. in. 

Use 17.5" X 17.5" equals 306 sq. in. 
As equals 306 x .02 equals 6*12 sq. in. 
Outside diameter equals 21.5". 

Outside columns were given the same diameter 
throughout their length for architectural effect. 
However the steel area was kept as designed. Thus 
outside corn:.:' r^olumns were made 33" x 33^ aw'allODther 
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outside columns v/ere nade 24 1/2^ x 24 1/2", 

FOOTIUGS . 

Inside column footings: 5^e Fl^^e $3'^ 

Weight on footing equals 392,285# or 400,000# 
including the weight of the footing. 

Required area equals 392,285/3500 equals 112 sq.ft, 
which v/ould "be 33.5* x 33.5' more area than is on hand, 
hence piling will have to "be used. 

Use 5 piles each taking 50,000#, 

400,000 - 5 X 50,000 equals 142,2857f left for the 
soil to tear. 

Area equals 142,285/3500 equals 43.5 sq. ft. 6.5 ft. 

The footing will he designed as a cantilever heam 
the support helng at the column. The pressure will he a 
uniform load of 400,000/43.5 equals 9200# per sq. ft. 
asting upwards. 

A section one foot wide, parallel to the side, 
will he taken as the heam. 

This v/ill give a rectangular cantilever heam 1.96' 

long with a uniform load of 9200^^ per S'l. ft. 

Depth required by :nonent - 

2 

LI equals l/2 V/T. equals l/2 x 9200 x T75^ x 12 

equals 212,500^^#. Digitized by GOOglC 
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d2 equals 212,500/97x12 equals 183 
d equals 13.5". 

Depth ^required "by shear. 

V equals 9200 x 1.96 equals 18,C00#. 

A equals 18000/80 equals 226. 

d equals 226/12 equals 19'' which v/111 "be used. 

p equals .757'^. 

Steel area per root V7ldth equals 19 x m x .0075 
equals 1,71 sq. in. 

Use 3 3/4'^jiJ rods per I't. of width parallel to 
cides and 2 1/2 "ji$ rods per fot of v;idth parallel to 
diagonals . 

Stirrups Spacing: 

Use douhle 3/8"ji5 stirrups per ft. vrldth. 

P equals 2 x 3316 equals 6632. 

S equals 6632 x 19/18000 equals 7** ST)aclng. 

v;eig:ht of footing 6.5 x 6.b x 150 equals 12,670.? 
which is close enouf±L so thct calculations \7ill not need 
to he revised. 

Outside Column Footings; 5ee Plate J 'A 

Assume a L.L. of 150# per sq. ft. on the sidewalk 
and a weight of 50^ per sq. ft. Then the load upon each 
footing froir V- walk is 15x18.5 x 200/2 equals 27O?00#. 
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TJse 30,000#. 

Load "brought upon footing from the "building E48,890# 
" " " •• " side walk 50,000 

Total 278, «90 

Allowing 8000# for wei^rht of footing 8.000 

Total 286,890 

Use 287,000# 

Load upon soil 287,000# 

Load carried "by 4 piles 200.000 

Load carried "by soil 87,000;7*- 

Bearing area equals 87,000/3500 equals 25'. Use 5'x5' 
"base. 

Load per S15. ft. equals ll,500f acting upv/ard on a canti- 
lever beam, 1 ft. v;ide, supported c.t the colunn, 

i^'epth reauired "by mor.ents: 

2 
M equals VTL/Z equals 11,500x12 72.5 /2 equals 

430,000"#s. 

d^ equals 430,000/97x12 equals 370 

d equals 19.3". 

Depth required hy shear: 

d equals 11,500x2.5/30x12 equals 30" v.hich is the 
effective depth. 
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The steel area. As equals 30 x 12 x •0075 equals 2,7 
Kquare inches. 

Use 4 - 3/4'' ji Kods par.illel to the sides, 

5 - l/2''j[{ i^^cds '' Tf ff dia^jonals. 

Stirrup C";:acinr vrlll heevery foot, usinp the 
sane type of stirrup as in tl^.o other footing. 

Comhined Footing: dee PlaieJ-A. 

Cti the lot side ol' the hullding- no pert of the 
structure can extend over the building line. Therefore 
a footinr v;ould necessarily he designed v;hich just cor.e 
up to the line. I first tried to set the footing hac': 
under the huilding ?nd raAO a cantilever girder pro- 
jection under tlio vrall; hut such wasim practicable he- 
cause of the enormous depth or such a concrete girder. 
1 finally decided upon a comhined footing, combining 
the outside column v/it^. ^.»"p -i-^.oido c^lunn opposite, 
distribut Irr:' the area proportionally. i3;;ch e design is 
explained in ''Designing I.Irthods" Vol. 1. T.o. 2. 
Suited by the uorru; ated Sar uompar.y. 

Since the col-;nn loads are unoc^ual, the footing 
will have a trapezoidal shr.pe, aiid by fixing its 
length, since the area is gvc liable, the lor.gth of 
the tv/o parallel si'''':s can be caTcrJated for l^e coi 
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dition of uniform load. 




Let G eqiial distance fron snail end to center of 
gravity of footing and to the rcsvltant of column 
loads • 

If A equals area of trci:^c2;oid, v;g can deteiTnine 
the ends "a" anC ""b" from the follov/inG: formula: 

b eouals 2A/L(5G/L - 1) 

The average width eq.^als a+l^/S must equal A/L 
and a equals 2A/I - h. 

The uniform load acting urv/ards is obtained and 
a strip 12** wide over Lh.o entire length is figured as 
a heam supported at the columns with a uniform^ load 
of the soil pressure. 
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Design: 

load on the v/all column 25^-,290# 

load on tlie interdor column 375,205 
Assume footing atout 5.5* deep vrt. 80. COO 

Total Load 695,575# 

Area equals 693,575/5500 equals 190 sq. ft. 

L equals 20.13 feet. G equals 11.873 frcr: outside end. 
t equals 2x198/20.13 (2x11.875/20.13 - 1) 

equals 19.6 (1.77 - 1) etaials 15.1'. 
a * 13/2 equals 190/20.13. 
a equals 198x2/20.13 - 15.1 
a equals 19.6 - 15.1 eq-als 4.5' 

Bean Effect: 

reaction eq;:als 350C/2 x 17.485 equals 30,G00,r. 

M ejuals 3500/0 x 17.485" x 12 equals 1,C00,C00".7£ 
Llomert Depth - d^ equals 1,600,000/97x12 equals 
1578 . d e-iuals 37.1" 

Shear Depth equals 30,60C/C0xl2 equals 32". LYe 38". 
As per foot v;idth equals Sn x 12 x .0075 eq^ials 

3,42 square inches. 

The reinforcing rods are shov/n on the detail 
drawl ng . 
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BASEIvIElIT EETAIUIIIG HALLS. 



The earth pressure at the "bottDin of the wall 
v/as taken at 400/r per sq, ft. 

A horiscntal strip of the tolII 12** wide was talien 
having length of 18.33 feet or the distance "bfttv/een the 
columns . 

From the slab tahle for L.U400#, span 18,33', 
a slah 9f 12" thick was taken, having a steel area of 
•965 sq. ins. per foot width of slab. The reinforc- 
ing was selected as is £hown on the detail sheet. 

l/2"j^horlzontal rods were selected "being spaced at 
6" centers at the bottom and the spacing increasing 
as the pressure decreased. In addition to this ex- 
panded metal v/r.s also ur.ed throughout; and vertical 
rods every 2 jPeet. A base of 2* x 2* v;as placed at 
the bottom of the wall so that the wall would not be 
supported entirely by the columns. 
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SIDE WALK. 

The side walk vjslb chosen as 15 feet v/lde from 
the "building line to curb. Each huilding panel was 
divided into five sections using a heain at each col- 
umn and four intemediate heams spaced evenly. The 
live load on the side wallr \vas taken as 250# per sq. 
ft. 

Prora the slab tables a slab 3" deep vyith a steel 
area of ^202 sq, ins. of steel per foot width, Total 
weight of 36. 5# per square foot. 

Beam Design: 

LL. equals 250 x 3.5 x 15 equals 13,100# 
D. L. equals 36.5 x 3.5 x 15 equals 1^915 

Imposed Load 15,015# 

Assume a T beam, d equals 14" b' equals 7". 

V/eight equals 11x7/144 x 15C x 15 equals 1150 

W equals 15015 f 1150 equals 16170# 

t/d equals 3/l4 equals .214. K equqls 82. 

p equals .6vo. 

b equals 16,170xl5xl2/l2x82xT¥ equals 15^. 

Shear Area required equals 8085/80 equals 101 sq.in. 

Shear Area on hond equals 9G square inches. 
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Steel Area - As equals 15 x 14 x ,006 equals 
1.26 sq, in. 

Use 3 3/4"ji rods. As equals .4418 x 3 equals 
l*3254sq.ln. 

Stirrup spacing: 

Use 3/8"^ stirrups, 

Vl equals 8085 - 2'940 equals 5145 

S equals 3316 x 14/5145 equals 9" space stirrups 
7" or 1/2 depth of beara up to 1/3 point. 

Girder Design: 

There will he a concentrated load of 8050# at 
each 1/5 pdint of the girder nalring 2 equally placed 
loads ahout each hald of the firder. Length of 
the girder v/ill he 18,5'. 

Reaction eqaals 2 x 8005 equals 16,170.r. 

Mq equals (16,170 x 7,4 - 8085 x 3.7) 12 equals 
l,178,000'^#s. 

Assume a girder 12" v/ide vrhich v;ill he the v/icth 
of the retaining wall and inc?/'^:e the retaining v/all act 
as the heam- Then the v;eight of the girder need not 
he hrought in the calculations, 

d2 equals ,8 x 1,178,000/97x12 equals 810, 

d equals 28.4'^ 
Steel Area: As e^r-is 12 x 20 x .0075Di§i<B(p3/OG)©^k.i-- 

J 
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• 26-- 
Place 4 7/8"^ Hods in the rotainlng walls 2B" telow the 
slattop* The shear will he taken care of hy the wall 
and the expanded Detal which extends up through the 
girder. 

Columns and Ketaininp: ^.7all under side walk: 
Load brought by 2 girders 32,340# 

• "1 heam 8,085 

Total 40,425# 

Ac equals 40425/400 equals 101 si^uare inches. 
As equals 101 x .02 equals 2.o2 square inches. 
A buttress is to be placed under the beam point 
12* thick and abping from the wall race to a base of 

2 feet; as is chown in the detail sheet. 

The wall and the buttress tofethor r.clre up the 
column* 4 - Z/A^^ rods are uSed Vertical in the wall 
column and 2 1/2^^ rods slanting in the buttresses. 
The detail drawing of the wall and column together is 
shown on detail drawing. J>^. 
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STAIRWAYS. 

The stairways are designed as a monolithic 
structure, with a landing placed between the two floors 
The landing and stair slah are designed with c 50# 
per square foot live load. The load on the steps would 
really "be more than bOj per square foot v/hen resolved 
into a component perpendicular to the stair slah. 

JTor uniformity o^ desjgn the bear^iS and landing 
slahs were made uniform throughout. A sample design 

will be here shown, using the stairs hetv/een the first 
and second floors. 

Stairway Design: 

Total height, 13.75 feet. landing height 
6.875 feet. 

Tho sum of rise £:nd tread should he abcut 17". 
Eise equals 6 11/32^^ Tread equals 11". 

26 X 6 11/32 equals 12* - 9". 

11" X 12 equals 11* - 0". 

Slant I'ength equals Vll * 6.875 equals 
12.97 feet. 

From slah tables a 6'' slab with .427 sq. in. of 

steel v/ill be required. 2*^ of concrete below the steel. 

This will weigh 80# T.er sq. Jrt . Digitized by GoOglc 
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Landing Blab Z"^ v/ith .202 sq. Inches of steel. 

1 1/2'* of concrete "below steel, weight Zbf per sq. 

ft. 

Landing Beam. B4. 

The landing hearn holding the stairs and landing 
v/ill be approximately 18 feet long, iiach leaf of the 
Stairs will he 8 feet v;ide leaving 2 feet at the center 
clear. The stair load will he considered as an eqi7i- 
valent uniform load over the 18 feet. 

L.L. ^ i). L. from steps equals 130/2 x 12.97 x 
16 equals 13,220 #. 

L.L. ♦ D.Jj. from landing slah equals 18/2 x 88 x 
6 equals 4750. 

Total equals 17,970#. 

Assume a rectangular heam. h equals 12". d equals 19" 

Weight equals 12x19/144 x IbO x 18 equals 4280#. 
W equals 17970 r 4280 equals 22,250^;^. 

M equals 1/12 x 22b0 x 18 x 12 equals 400,000"#s. 

d^ equals 400,000/97x12 equals 344. d equals 

18.6". Use 19". 

Area required hy shear equals 11125/80 equals 139 sq. 

in. 

Area, on hand equals 228 sq. in. 
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. Steel Area equals 12 x 19 x .0075 eqi;als 1.70 sq. in. 
Use 4 3/4"^ Kods having an area of 1.7672 sq. In. 
Stirrup spacing: - Using l/4"j2{ stirrups. 

P equals .0491 x 2 x ISOQO equals 1473- 
S equals 1473 x 19/4205 equals 6.6" Use 7^ 
spaeinr over the entire "beai!!. 

End Beam, B3. 

This heam has applied at one point taken at 7 
feet from the left a concentrated load, the end shear 
of 134 equal to 11125y. 

Left iteaction equals i< equals 11125x10.75/17.75 equals 
6730if, 

Assume a reotr.ng'^lar heam. h eqr.als 12" and Q equals 
23". Weight equals 12x23/144 x 150 x 17.75 equals 
4900#. 
Total Left reaction equals 6730 ♦ 2450 equals 9180#. 

T' king moments about the load for the section 
to the left of the load. 

M equals (9180 x 7 - 1930 x 3.5)12 equals 
690,000"#8. 

d^ equals 690000/97k12 equals 590. d equals 24.3" 

Shear area required equals 91U0/00 equals 115 sq. in. 
shear Area on hand equals 228 sq. in. 

Digitized by vnOOQlC 



Digitized by 



Google 



Use a "beam b equals 12", d equals 24". T^iip will rot 
lonve to "be reQedv'^.ed, for the Increare of 1" depth 
over the assimed V7eir:ht, and v/lll be accepted as cloce 
enoufrh . 

Steel Area equals 288 x .0075 equals 2.16 sq.in. 

Use 4 - 1**^' rods. As eqnals 3.1416 sq. in. 

^sing 1/4*" stirrups P equals 1473. 

S equals 1473x24/540 equals 65.6'' spacir^. 

Stirrups are not necessary but will be used, spaced 
1/2 of the depth or 12" over the entire beam. 

Landinr: beam in the v/ell. B5. 

There v/ill be a beam effect in the wall to. support 
1/2 the landinf- load. The v/all will be T'* thick so 
this v;lll be the breadth of the beam. 

D.L* 4. L.L, from the landinjr equals 475C# equals 
W. 

U equals 4750/12 x 10 x 12 equals 05500"#s. 

d"^ equals 855C0/97x0 e^iuals 110 sq. in. 

d equals 10.5". 

The shear need not be considered as there is 
plenty of depth available. 

Steel Area required equals 80 x .0075 equals 
.66 sq. in. 

HoY/ever 3 - 3/4"j25 rods were used t.g.^.^in^^reas^djfg 
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stiffness. 

The stairv^ay and parts pertaining are shov/n in 
the detail sheets with the method of reinforcing com- 
plete. The reinforcing was increased sone to avoid 
the craclcs in the stairs, end for ccscs of e'^ergGncy, 
such as heavy lording of t'-ie stairs in case of fire 
or panic, etc. 
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APPEDDIX 



BUIIDING PBOPOSALS AHD SPECIFICATIONS 
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SPBOIFICATIODS 
FOR THE 
MMUyAOTUEHJO BUILBIHS 
OF THE 
SMITH MAUUFAOTURIHG COMPAHY. 



Sup« Archt* 



GEBERAL OOBDITIOHS 

!• BIDS. Sealed proposals will be reoeiyed for 

the ooziBtraotion of the 

•op to ♦ 

II* FOBM OF BIDS. Bids nrust he on the printed 
forms fttraished hy the architect, and in conformity 
with the directions found therein. All bids mrust he 
sealed and addressed to J. W. Lowell, Architect, 
Ohioago, accompanied hy a certified check to the 
amount of two per cent of the hid, drawn to the order 
of the said architect, which the bidder must agree to 
forfeit if he fails to enter into contract for the 
work hid upon within five days after written notice off 
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aooeptanoo of his bid. The oheoks of all bidders will 
be returned as soon as the contracts are let. except 
that the check of the sucoessfal bidder will be returned 
upon approval of the contract by the President of the 
Smith Manufacturing Company. 

III. BOHD« The Contractor must furnish a good and 
sufficient bond to the amoant of $10,000, with sureties 
satisfactory to the President of the Smith Manufacturing 
Company, conditioned upon the faithful performance of 
his contract, and the payment of all claims for labor 
performed or materials famished in and about the com- 
pletion of his contract* 

IV. DEPOSIT FOR PLASS* Contractors taking plans 
and specifications from the office of the Architect will 
be required to deposit as surety for their return at a 
set date $10.00. In the event of the Contractor not re- 
turning the plans or specifications on the day set for 
such return, the Secretary will deduct the sum of $2 #00 
from the deposit for each and every day the plans and 
speoifi cat ions are so withheld. 

All plans and specifications must be returned to the 
Supervising Architect before certified checks will be 
returned to bidders. 
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Y. DAMAGES AHB IHJUBIES. The Contraetor iri.ll T)# 
held responslhle for all damages to persons or property 
ooonrring in any manner hy reason of his prosecution of 
the work, and the President of the Smith Hannfaoturing 
Oonpany is empowered to withhold all moneys due or to 
hecome due to the Oontraotor and to proceed at law 
against the Contraotor and his sureties on his bond^ to 
fully protect himself against any claim or claims what-* 
soeyer arising from such causes as above stated* 

VI • THE OWHER. THE SMITH MAJSrUPAOTURIHO COMPAJTY, 
A CORPORATE BODY under the laws of Illinois, for which 
the work is being performed, is for convenience in these 
specifications spoken of as THE OWIiTER* 

YII^ OFFICE OF THE DRAWIHOS# The drawings and such 
writings, interlineations, figures and details as may be 
made upon them are to be considered a part of and as il- 
lustrating the specifications • All work or material 
shown on the plans and ommitted from the specifications 
or vice versa shall be done under the contract price, 
the same as if shown or mentioned in both. 

The Contractor shall check the dra¥rLngs and specifi- 
cations before laying out the buildings or work, and re- 
port to the Supervising Architect any discrepanciesLp./jTp 
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disoovered^ Any xmforsden dif floulti#8 or di8orBpancl#8 
arising daring tha progress of the work most be promptly 
reported to the Supervising Arohiteot^ and his approval 
of any neoessary changes obtained before the work on 
them proceeds* 

YIII^ DUTIBS OP COHTEACTOH. The Contractor shall 
be held strictly to execute sach work and to use such 
materials as hereinafter described* He will farther be 
held to submit as to character of the materials used^ 
and the work done, to the judgment of the Supervising 
Architect, and to secure from him all necessary certifi- 
cates regarding payments on the contract; also written 
orders for all additions or deductions which may result 
from changes of design or plans* 

IZ* 70RE1IAH* The Contractor must have some compe- 
tent person on the work to receive instructions and see 
when each particular part of the work is required* Sub-* 
contractors will not be recognised* 

Z^ WORE Ain> MATERIALS* Upon being directed to do 
so by the Supervising Architect, the Contractor is bound 
In all cases to remove improper work or materials and to 
do so within forty-eight hours after receiving written 
notice from the Supervising Architect, but^.|,f_1j;j;i^Qp@gIe 
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tractor^ after haTing T)een directed as aboye to remoTe 
the same, shall refuse or negleot to do so, he shall not 
only suffer a deduction from the contract price of the 
difference in value of proper and improper work and 
materials, but shall also be liable for all damages of 
whatever nt^ture or kind that may result from such causes. 

The above provisions so apply in the same way to 
all materials or work used, made or fixed without the 
knowledge of the Supervising Architect and not approved 
by him. The Owner, under the direction of the Supervis- 
ing Architect shall be at liberty, if in his Judgment the 
case requires it, to replace the same and make good every 
part at the cost and charge of the Contractor* 

ZI* TESTING. All materials brought upon the Job 
will be subject to sampling, inspection, analysis and 
testing at any time and all times by the Supervising 
Architect, and the Contractor must not use any materials 
tests of which are being made, until the approval of the 
Supervising Architect is obtained. Any material condemned 
by the Architect must be removed from the premises. 

ZII* DAMAGES AETD DELAYS. This contract is to be 
completed, and must be finished throughout, as herein- 
after described, on or before nine (9) mon$^|t^%^t9©OQle 
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date of oontraot. Any delay In the entire completion 
of the work contracted for shall make the Contractor 
liahle to the Smith Hannfaotnring Company in the sxun of 
9ifty (t50%00) dollars per day as liquidated damages for 
each and eyery day of such delay of completion after nine 
(9) months after date of contract « 

Bidders are advised that these damages are not fixed 
as a mere penalty^ but are so fixed because the contract 
must he completed by the time set or such injury will be 
oaased to the Smith Manufacturing Company as will doubt- 
less exceed the sum named* 

ZIII* BEGIMI&6 WOBK. While the time of cosqpletion 
is specified to be nine (9) months after date of contract^ 
no delay in beginning constznction shall be made by the 
Contractor « The work of excavation shall be begun by 
ten (10) days after date of contract or as soon thereafter 
as the season permits^ and construction shall go on rapid- 
ly and continuously to completion. 

IIV. DELAY OF THE WORK. In case of delay by the 
Contractor in providing and delivering the requisite 
materials, or in advancement of the buildings or work^ 
or on account of a deficiency of workmen , or for his mis- 
conduct, inattention or inability, the Owner shall be at 
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at liberty {after the Strpervlsing Architeot has glren 
or left for the Contractor with his foreman or clerk, 
two days' notice in writing) to provide at the expense 
of the Contractor all such materials, and employ such 
number of workmen at such wages as the Supervising Ar- 
chiteot shall think proper, and the cost and charges in* 
curred shall he retained out of the contract amount and 
paid by a reservation from the estimates from time to 
time, or amounts thereof which may be due or recoverable 
as liquidated damages • 

ZV* COITTRACTOR'S RESPOHSIBILITIBS. The Contractor 
shall be required in all cases to use proper care and 
diligence in bracing and securing all parts of the work 
against wind, stojrm and frost, and against any possible 
danger of failure, collapse or damage during the progress 
of the work, and he will be held strictly liable for all 
damages which may accrue to any persons or property what- 
soever by failure to do so. He must use proper judgment 
in all cases as to the amount of diligence and care re- 
quired for the same and for the proper execution of the 
various constructions, and no excuse of ordinary care or 
quality of work will be allowed when the nature of t he 
work required extra care. 
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it is iinderstood by the Contractor that the 
"building or work is entirely at his risk until the 
same is accepted, and he will he held liable for its 
safety to the amount of money paid him by the Smith 
Manufacturing Company on account of same, risk of fire 
excepted, as provided in the contract* 

XVI • CHANGES IN WORK. THE PRESIDENT OP THE 
SMITH MANUFACTURING COMPANY reserves the right, by 
conferring with the Supervising Architect, to alter or 
modify the plans and these specifications in any parti- 
cular, and the Supervising Architect shall be at liberty 
to make any deviation in the construction, detail, or 
execution, without in either case invalidating or 
rendering void the contract. And in case any such 
alteration shall increase or diminish the cost of doing 
the work, the amount to be allowed to the Contractor or 
Owner shall be such as may be equitable and just, as 
provided in Article III of the contract • 

XVII. EXTRA WORK. Should any extra work be 
required or changes in the plans be made whereby the 
cost may be increased or diminished, all such changes 
must be determined and agreed upon before the change 
is made, and the amount, whether the increase or Jimin-^ 
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ish in co8t, must be endorsed upon the back of the 
contract • 

XVIII, SUPERINTENDENCE* The Supervising Ar- 
chitect, J^ w. Lowell, will be superintendent for the 
Owner, his duties being faithfully to enforce all the 
conditions of the contract and to furnish all necessary 
drawings and information that are reouired to proper- 
ly illustrate the designs given; also to make esti- 
mates for the Contractor of the amount due him on the 
contract, in no case estimating any material or labor 
which is objectionable or has not become a permanent 
part of the work, and when the building is comple- 
ted, to issue a final certificate to the Contractor, 
which certificate, if unconditional, shall be accep- 
tance of the work. 

It is not incumbent upon the Supervising Archi- 
tect to notify the contractor to attend to and have 
in readiness his own work and the requisite material 
at such time as the progress of the building or work 
may require. 

If the Contractor does not attend to this part 
of his work and have his own portion of the labor and 
materials in readiness as they may be wanted to in- 
corporate into the building, he will be held account -i^Tp 
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able for all delays and damages in conseqaence of any 
such neglect to all and any persons whatsoever dam- 
aged by his neglect, and the supervising Architect 
is empowered to withhold such funds from the contract- 
ing price as may meet the cost of such damages. 

XIX. CERTIFICATES. Any payment made on work 
during its progress, on account of the contract or 
for extra work, shall he in no case construed as 

an acceptance of the work executed, hut the Contract- 
or shall he held llahle to all the conditions of the 
contract until the work is finished and completed and 
accepted. 

XX. COMPLETION AND ACCEPTANCE. All the spec 
ifications, designs, plans, details, elevations, and 
sections of each and every kind that the contractor 
may have received, must he preserved and returned to 
the Supervising Architect before the final certificate 
is given; and the Smith Manufacturing Company must 

he notified hy the Contractor that he is ready to have 
a settlement, so that if the r^ITH I/ANUFACTURTNG COM- 
PANY, or parties in interest, have any hills t6 file 
in, they can do so before the supervising Architect 
makes his final certificate or adjustment between the 
parties . ^'^'^'^^^ by GoOglc 



Digitized by 



Google 



-11- 

The Supervising Architect's opinion, certif- 
icates, report and decision on all matters concern- 
ing this contract, shall he hinding and conclusive, 
except as arbitration is provived for in the contract. 

XXI. INTERPRETATION OP DRAWINGS. Should the 
Contractor or his representative obtain any explan- 
ation or Interpretation from any of the employes in 
the Supervising Architect's office, which does not 
strictly conform to the plans, drawings, and these 
specifications, either for guiding in estimating or 
for furnishing materials and executing the work after 
the contract is closed, such interpretation will be 
of no avail with the Supervising Architect, no matter 
how definitely the explanation may have been given, 
unless the Supervising Architect's written order is 
given for the same. It is intended that the plans, 
drawings, and these specifications shall be the guide 
in executing the work and settling the contract, except 
as modified by such written orders as may be given 

and agreed upon between the president of the Smith 
Manufacturing Company, by the Sur)ervising Architect, 
and the Contractor, 

XXII. SUBSTITUTION OP MATERIALS. Fherever in the 
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indlcated, it is to understood that articles of equally 
good material and manufacture, if approved in advance 
in writing by the Architect, may be substituted, 
approval to be filed with the contract in the Office 
of the President of the Smith Manufacturing Company. 

XXII I • CO-OPERATION WITH OTHERS. Each Contract^ 
or is to co-operate with other contractors on the 
building or work, so that as a whole the job shall 
be a complete and finished one of its kind; and he 
shall carry on and arrange his work in such a manner 
that none of the co-operating contractors shall be un- 
necessarily hindered or delayed in the progress of the 
work; and when this Contractor has finished his work 
he shall remove from the premises all tools, machin- 
ery, debris, etc., and (so far as he is concerned) 
leave the building or work and adjacent premises free 
and clear from all obstructions and hindrances. 

All rubbish must be regularly removed and not 
allowed to accumulate on the premises. 

XXIV. The Owner reserves the right to accept 
or reject any and all proposals. 
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GBHBEAL STATBMENT 

Proposals shall be for the dPaxnishing of all 
materials and for the entire constrtiction of the 
Hanufaetxtrlng Building of the Smith Manufaeturing 
Company aooording to the plans and speoifioations* 
The following proposals are requested and no others* 

PROPOSAL #1| for the furnishing of all materials 
and the entire construotion of the building aooording 
to plans and speoifioations* 

PROPOSAL #2, for the famishing of all materials 
and the entire construotion of the building aooording 
to the plans and speoifioations* Reinforcement shall 
be made by medium steel of pattern approved by the 
Architect and of the quality specified^ no steel to be 
strained over 15,000 pounds per square inch of section* 
Compression in concrete not to exceed 600 pounds per 
square inch* Ho tension in concrete allowed* All 
steel to be properly secured before pouring concrete* 
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MASOH HOBZ. 

NOTE* Read the general oonditions at the 
beginning of the speoifioations^ Every requirement 
there contained applies to this contract the same 
as if here repeated. Note the general statement 
ahout proposals, and estimate in accordance therewith. 

1. EXCA7ATI0H. Ezoavate for the basement, piers, 
pits, foundations . areas and other constructions as 
shown on the drawings. Level all trenches and pier 
foundations at the right height. Excavate for dwarf 
walls and other const motions and leave all excavated 
poirbions level and smooth, ready for the cement floor. 
Excavated earth shall he satisfactorily disposed of 
by the contractor. 

2# GRADE. The building grade and the location 
of the building will be furnished to the contractor. 

3. BAILING AND PROTECTION. The mason shall keep 
the excavation free from water at all times, and shall 
protect the adjoining property from damage. 

4. WATER AND MATERIALS FOR BUILDING. The Con- 
tractor shall furnish water and all materials for 
building purposes . ^'^itized by GoOglc 
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5# FOUHDATIOns. The "bottom oourse (£ all foun- 
dations shall he of Portland cement concrete (for 
detailed specifications of concrete^ see helow) togeth- 
er with foundations for all piers and other parts of 
the superstmcture* 

6* CUT STOUB WOBK. All sills and other cut 
stone work except the steps and ramps shall he of 
Bedford, Indiana, limestone of first quality* Steps 
and ramps will be of concrete* Cut stone shall he 
chisel drove, sand rubbed, etc* as required. All 
stone work to be cut in the best manner by skilled 
workmen* 

7* SETTING* The mason shall provide all derricks 
hoists and other apparatus, and set the stone in the 
best manner, leaving the work plumb, straight and true* 
Bo all necessary trimming and adjusting of cut stone 
to make a perfect and acceptable piece of work* Pro- 
vide mortar composed of fresh lime and clean washed 
bank sand for the work, and when the building is 
finished point up the Joints with cement in a neat 
and workmanlike manner* 

8. TERRA COTTA AHD SETTIUS* The cornices of the 
second floor together with the cornices andy0iip3;ng,,o£)Qlc 
the upper portion of the building and incidental terra 
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ootta work shall be first class hard burned terra 
cotta of the same color and texture as the concrete 
work* 

Set all terra cotta with cement mortar furnished 
by the mason# Furnish and place all necessary struc- 
tural steel anchors and supports and point up all 
teorra cotta as necessaryi to make water tight work. 

9. PROTEOTIOH OF STONE. Protect all stone and 
terra cotta during the whole course of building opera- 
tions by means of board coverings and otherwise as 
necessary. 

10# SCAFFOLDS, ETC. Furnish all scaffolding, 
ladders, hoists and other apparatus, and grant the use 
of it to other workmen during the progress of the work 
or putting up work in connection with masonry. 

11. CQIMON BRICK. All brick walls will be laid 
of hard brick equal to Chicago hard burned mercantile 
brick. All curtain walls will be well bonded into 
the structure. 

12. JOIHTS. All brick facing outside and inside 
shall be neatly trowel struck. 

MORTAR. Exterior face brick shall be Ifl^id 
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Hankato briok layers cement mortar or equal » 

13 • BRICK WORK. Bricks shall be wet in dry 
weather and laid in lime mortar with solid Joints* 
Heading courses in common hrick work shall he laid 
every sixth course « Courses shall he kept plumh and 
level from end to end of the building* The walls shall 
be leveled exactly for joists and girders with a head- 
ing course for bearings. 

Leave all necessary openings, build slots, flues 
for vent and air* Plush up close to all window and 
door jambs, sills, etc. Build discharge arches over 
all openings. 

Build in anchors, wood blocks, lintels and other 
things of like nature for the proper completion of the 
work. 

14. IROH AND STEEL WORK. All square headed open- 
ings in outside walls and over all exterior doors in 
the building shall be supported by two steel angles to 
each opening, small openings to have 4" x 4" angles. 
Openings wider than 4' and less than 7' shall have two 
git J. 4tt angles. Larger openings in masonry, except 
where concrete girders are shown, shall have steel 
beams. Furnish and set all steel and iron work noted^/jTp 
in the drawings in connection with exterior and inter- 
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±0T. See diagrams for steam heating, eto« for further 
information* Furnish shop drawings for all work. 

16. ORUAMENTAL IROH WORK. Furnish and place the 
iron thresholds for entrance and vestibule doors, the 
iron railings and oast newels for stairs and other 
iron work as shown and detailed. 

16. OPSHIUSS. Leave openings for pipes and other 
apparatus of the "building construction, and when the 
pipes are in plaoe wall closely up to them. 

17. SLOTS. Form slots in the brick work for soil 
pipes and vents, etc. as shown, extending from basement 
to roof. 

18. FRAMES. Build up the masonry about door and 
window frames when they are plumb and straight, -^he 
carpenter will set the frames, but the mason will see 
that they are right before buildlngup the masonry. He 
will be responsible for their being plumb when the 
masonry isflnished. 

19. CUTTIHG AND PATCHIUG. The mason shall do 
all cutting, patching and mending necessary for any 
purpose in connection with the construction of the 

building. ^.g.^.^^^ ^y Google 
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20* TILE PARTITIONS AND FURRING* All interior 
partitions shall be formed of 3"^ hollow, fire proof 
tile. 

All outside walls in all parts shall be fxirred 
with 2^ hollow fire proof tile. Do all other tile 
furring neoessary to form a perfect and sightly piece 
of work. 

21. PLUE LININS3* All smoke flues shall be lined 
with tile flue linings. 

22. POINTING AND CLEANING. When the entire work 
is complete the mason shall point up and clean down the 
entire building and underpin all stone work when the 
building is finished. 

23. SHORING. The mason shall do all shoring, 
supporting and bracing of the adjacent property should 
such be necessary. 

FINALLY. This contract contemplates and comprises 
a perfect and complete job of masonry, terra cotta, 
cut stone and iron work, and anything necessary to that 
result is hereby included the same as if particularly 
mentioned, described and detailed upon the plans and 
and details. When completed the contractor shall 
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remore all debris, tools, machines and appartus of 
every sort belonging to this work, leaving the 
premises free from anything of the kind. 



Digitized by 



Google 



Digitized by 



Google 



-81- 

GONORETB WORK* 

NOTE* Read the general conditions at the 
beginning of the specifications* Every requirement 
there contained applies to this contract the same as 
if here repeated. Hote the general statement about 
proposals, and estimate in accordance therewith. 

I* COITCRBTB POUKDATIONS* The foundations and 
all walls, piers, areas and other parts so shown or 
marked shall be of reinforced concrete. 

2. CONCRETE FLOORS, GIRDERS, POSTS AND STAIRS. 
The floors shall be constructed of concrete beams 
with cross beams as indicated. The floor sheet shall 
be reinforced with expanded metal over the entire area. 
The contractor's attention is called to the detail of 
this work which shall be followed rigidly. The stairs 
shall be oonstDracted of concrete except rails, balusters 
and newels. The entire work shall be supported by a 
system of reinforced concrete girders and posts as 
shown upon framing plans and details. Plain round 
rods will be used, bent as shown, with other reinforce- 
ment of stirrups, column ties, etc. as necessary for 
the work. 
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3« CONCRSTB FORMS. A coiigc>let6 false construotion 
foinned of 2^ plaxik dressed on one side next to the con- 
crete shall he erected for this work* Forms for outside 
concrete surfaces must in addition to the foregoing he 
made so that an extra smooth surface will he given to 
the concrete* A surface without fins^ seams or disfigur- 
ations of any kind. The false work must he accurately 
placed and rigidly supported and scaffolded to form. 
The forms shall remain in place until the concrete has 
attained its permanent set^ and until it is ahle to 
hear the stresses hrought upon it. 

The false work for girders and posts shall he of 
2^ dressed planks especially framed and put together as 
necessary* Post forms shall he left open at the hottom 
for cleaning out. 

False work for concrete joists and floor slah shall 
he formed into cells or hoxesi firmly constructed and 
smoothly made so that they may he removed without taking 
apart. The cells shall he laid accurately upon the 
plank supports, and hetween all cells shall he laid 
wood furring strips of the size shown, extending in hoth 
directions. 
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These strips shall contain large nails at 
2' - 0" centers or as detailed for tending into the 
concrete, and shall not he removed from the joists 
when the wood supports and cells are taken down« 
The Joists shall he shored up at the time the false 
work is removed until the concrete is thoroughly 
set* In the case of vertical walls the forms may he 
removed sooner so as to permit the surface to he fin- 
ished as hereinafter specified* 
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MATERIALS 

4« GEUENT* CexDent will 1)8 of a first-olase brand 
approved ty the Arohlteot* The oontraotor will he held 
responslhle for the oeoient« He shall protect the oe- 
ment and hags from Injury* All hauling of material to 
the work shall he done by the contractor* 

SAND will he coarse, sharp hank sand^ free from 
quicksand, loam and organic matter* It shall not 
contain stones larger than 1^ diameter for reinforced 
concrete, nor more than 25 per cent* of stone l/4" in 
diameter and larger* 

For plain concrete stones in the sand may hot he 
larger than 1-1/2'* in diameter, and in mixing the con- 
crete if the proportion of stones in the sand exceeds 
25 per cent* as ahove, the excess shall he counted as 
stone, not as sand* 



f 



CINDERS* Cinders must he clean and of a good grade* 

CRUSHED STOKE will he limestone 1" diameter, free 
from clay, dirt, and organic matter, and thoroughly 
screened orer a 1/4'' mesh, or washed gravel or other 
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Similar stone satisfactory to the Arohiteot. for 
plain concrete a larger size of stone may be furnished 
at the discretion of the Architect* 

5* STEEL FOR CONCRETE REIKPORCBKIENT • The con- 
tractor shall famish all steel for reinforcement of 
concrete work examine the plans and detetils for amounts 
and furnish test pieces for all work as required. 

The steel used in reinforcement shall he of medium 
steel of an ultimate strength not exceeding 70^000 
pounds per square inch. Its elongation shall not be 
less than 25 per cent* in eight diameters* The phos- 
phorous content shall not exceed l/lO of 1 per cent* 
All concrete columns shall have 1/4^' horizontal steel 
rings at 6" centers throughout their height* All con- 
crete beams and girders shall have unit stirrups as 
noted on drawings* 

OTHER STEEL AND IRON* Build into the concrete all 
other steel and iron furnished by other contractors for 
this purpose. 

MIXING CONCRETE MATERIALS. 



6. MIXTURE FOR PLAIN CONCRETE. For concrete not 
reinforced the stone shall be of a size to pass a 1 l/E"^ 
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ring, and the mizitiure shall he one part oement, three 
parte sand and five parts stone* 

?• MI2!rURB FOR EEiIHPORCBD CONCRETE. Concrete con- 
taining steel reinfor cement shall contain one part 
cement to two parts sand and four parts crushed stone 
passed through a 1** mesh^ and absolutely free from clay 
and organic matter* 

8. CINDER CONCRETE. Cinder concrete shall con- 
sist of one part cement, four parts sand and six parts 
clean cinders. 

9* MIXING. All concrete for this work shall he 
mixed hy a mechanical concrete mixer of a type satis- 
factory to the Architect. The concrete shall he mixed 
of a consistency to he readily brought to place in the 
moulds by a small amount of stirring and cutting with 
the spade. Excess of water must be avoided. Care must 
be taken to deposit the concrete promptly after being 
dumped from the mixer. The concrete shall be spaded well 
next to the forms to secure a good surface. 

10. CONDUCT OP tVORK. Before any concrete is placed 
in any part of the structure all reinforcement for such 
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portion mast be completely in place and substantially 
held "by wires or other device. The contractor shall 
follow the directions of the Architect as regards 
pouring, stopping at night and other like matters. 
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SURFACE FINISH OP COHCRETE. 

11* CEMEUTAHD SMD FINISH. The Concrete 
floors shall have 1/2"^ finished surface consisting of 
one part cement to two parts sand^ granite or other 
finishing material. This surface shall he put on from 
24 to 48 hours after the concrete is laid* 

12. CONCRETE PITS AHD FOUNDATIONS. Excavate for 
and huild all concrete pits and foxmdations as shown 
and detailed. Build in all anchor holts according to 
diagrams. Make up templates as necessary. Exterior 
surfaces will he finished hy scovnring with a mixture of 
water and cement and a sand brick. Where no stresses 
will be brought upon exterior walls, girders or columns 
by removal of forms, such forms may be removed ffom 24 
to 48 hours so that the surface may be accomplished with 
more ease and better results. 

CONCRETE RSTAINIIIG WALL. Build the concrete retain- 
ing walls as detailed. 

13. BASEICSNT CONCRETE • The basement floor shall be 
laid upon a 3" layer of clean cinders. It shall consist 
of a 6"^ floor of Portland cement concrete, composed of 
one part cement to three parts of sajid and five parts 
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of broken stone, I-I/2" size* All basement floors 
shall have a 1^ thick surface composed of one part 
cement and two parts sand, put on from 18 to 24 
hours after the concrete is laid* 

14. STEAj^ trenches* Form concrete trenches for 
the steam pipes crossing the basement floors* 

FINALLY. This contract contemplates a perfect and 
complete job of plain and reinforced concrete work, 
and anything necessary to that result is hereby in- 
cluded the same as if particularly mentioned, describ- 
ed and detailed upon the plans and details. Y/hen com- 
pleted the contractor shall remove all debris, tools, 
machine and apparatus of every 8ort belong to this 
work, leaving the premises free and clear from any- 
thing of the kind. 
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CARPEHTER WORK. 

NOTE* Read the general conditions at the begin- 
ning of the specifications • Every requirement there 
contained applies to this contract the same as if 
here repeated* liote the general statement ahout pro- 
posals, and estimate in accordance therewith* 

!• IvIATERIALS. All materials used in the con- 
struction of the building shall be of the grade speci- 
fied. All dimension stuff shall be long leaved yellow 
pine or Oregon fir, free from large or loose knots, 
sap, shakes and dtherimperfeotions* Framings shall be 
constructed in a substantial manner. All dimension 
stuff shall be of the sizes specified. 

2. GLEANIIIG MD SANITATION. The carpenter shall 
remove from time to time all debris from the building 
and finally leave the building broom clean for the 
painter. He shall provide a privy for the workmen and 
maintain in sanitary condition during the v/hole build- 
ing period. 

3. LINTELS. All masonry openings shall have wood 
lintels the full v;idth of the wall, except such por- 
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tions as are supported by stone lintels, brick arches 
in circular heads or steel lintels* 

4. CLOSINGS. When the condition of the building 
requires it, close in the window and door openings 
with canvas or other temporary closings to keep out 
the weather. 

5. FURRING CEILINGS. All ordinary ceilings shall 
be cross furred upon the under side of the concrete or 
wood joists by 2^^ x E" strips at 16" centers, nailed 
into the wood strips placed in the concrete by others 
to receive the lathing. 

6. STRIPS. Furnish and set for the plumber all 
v/ood strips for the support of pipes and fixtures. 
Form pipe channels where necessary v;ith pine covers 
screwed to place. 

7. INCIDENTALS. Furnish to the mason all wood 
blocks, bond timbers, wood centers, templates and other 
items necessary for carrying out this work. 

8. EXTERIOR WINDOWS. All windows except where 
shown otherwise shall have box frames with l-l/S'' 



Digitized by 



Google 



Digitized by 



Google 



-32- 

thick pulley stiles, 7/8" "baok and inside linings, 
Z^ sills* Frames to have sliding sash 1-3/4" thick, 
hung on' giant red spot sash cord running over 2-1/4" 
anti-friction pressed steel "American" $412-l/2 pulleys 
and nicely balanced on iron weights* All woodwork 
of window frames to be of second clear soft pine, 
except pulley stiles long leaved yellow pine; sash to 
be clear soft pine or clear cypress. Frames to have 
outside stiles of a form to permit hanging storm sash. 

9. INSIDE WINDOWS. Windows shown on the interior 
shall be fireproof and metal set. 

10» OUTSIDE DOOR FRAMES. The doors will be set 
in substantial oak frames not less than 2" thick. The 
upright supports between double doors to be at least 
6" thick. 

11* OUTSIDE DOORS. The outside doors shall be 
oak 2-1/2" thick. The vestibule doors shall be quarter- 
sawed, clear kilndried oak 2 l/4" thick, double thick, 
wedged, glued and screwed together, paneled and moulded 
as detailed. All transoms shall be 2 l/4" thick, the 
transoms the same material as the door. 
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12 • INSIDE DOORS* All inside doors shall have 
I-I/8" Jambs and heads. Doors shall he 1-3/4" thick, 
moulded aad paneled* The panels shall be of oak, three 
ply, all to be as detailed. Sash doors in corridors 
to have glass stops. All doors to be clear oak. 

13. HAHGING AND TRDCnNO. Bach door will be 
equipped with three butts, the lock, transom lifter, 
stops, and on double doors, the bolts, etc. Windows 
will have lock and lifts or other devices for operating. 
All to be put on by the contractor in proper form. 

14. INSIDE FINISH. All woodwork shall be clear, 
kilndried stuff and shall not be delivered at the build- 
ing until the plaster is dry. All shall be hand smoothed 
and sanded straight, and shall be free from knots, sap, 
stain or blemish. All baseboards to have 2" base shoe. 
See details. 

FINALLY. The carpenter shall protect the interior 
of the building from the weather and other damage dur- 
ing the entier building period. The carpenter shall 
return twice to the building when ordered, for the pur- 
pose of going over the doors, windows, etc. generally 
and making them operate perfectly. 
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ROOFING AHD METAL WORE.. . 

nOTE# Sead the general conditions at the begin- 
ning of the specific at ions* Eyery requirement there 
contained applies to this contract the same as if here 
repeated. Note the general statement about proposals 
and estimate in accordance therewith. 

DBSCRIPa?IOH OF ROOF. The roof shall be a floor 
slab finished as other floors except that it is giyen 
a pitch as shown in detail. 

ROOF COVERING. 

1. COVERING FOR ROOF. The roof will be covered 
with a good coat of hot tar and clean pebbles not to 
exceed l/2'' in diameter and well graded. This coat 
shall extend one foot up the surrounding wall. 

METAL WORK. 

2. MATERIilLS. Sheet metal shall be the best of 
the kind specified. Tin work shall be done with old 
method redipped tin approved by the Architect, galvan- 
ized iron with Juanita or Appolo brand, #24 and #26. 
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All metal work of every sort ^.liall be painted with 
iron mineral paint of brand approved by Architeot. 

Z. DOWN SPOUTS. Place 5" corrugated galvanized 
iron down spouts where indicated on the roof plan, 
and secure in each five feet by wrought iron ring 
fasteners. Use only cuirved elbows and hold the con- 
ductor far enoxigh from the building to pass water 
tables and other projections. Water heads shall have 
#12 gauge copper wire strainers. 

PIHALLY. This contract contemplates and comprises 
a perfect and complete job of roofing and sheet metal 
work and anything necessary to that result is hereby 
included the same as if particularly mentioned, de- 
scribed and detailed upon the plans and details. When 
completed the contractor shall remove all debris, tools 
machines and apparatus of every sort belonging to this 
work, leaving the premises free and clear from anything 
of the kind. The contractor shall keep the roof in 
a water tight condition for one year after the comple- 
tion and acceptaace of the building. 
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PAINTING AND GLASS • 

NOTE# Read the general conditions at the 
"beginning of the Bpeoifications. 2very requirement 
there contained applies to this contract the same as 
if here repeated* Note the general statement about 
proposals, and estimate in accordance therewith* 

1* MATERIALS • Paint shall consist of National 
White Lead Company's pure white lead, combined with 
American Linseed Oil Company's pure kettle boiled 
linseed oil. For sheet metal use priming coat of 
iron mineral paint in linseed oil. 

Filler shall be of Wheeler's or Bridgeport Wood 
Finishing Company's wood filler. Stains shall be 
Sherwin William handcraft stains. 

Shellac shall be transparent alcohol shellac. 
Varnish shall be Murphy Brothers* transparent wood 
finish, interior and exterior. 

Enamel shall be two coats of Sherwin Williams' 
or equal snow white enamel. All enamelled work shall 
be laid on two coats of Sherwin Williams' "Flat-tone 
Paint" . 
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NOTE* The AroMteot will decide upon all 
oolors* 

Z. MIXIHG* No mixing shall be done ezoept in 
the paint room* In tthis room, should the floor 
become paint coated, stained or otherwise injured, 
it shall be taken up and replaced at the cost of the 
painting contractor. This clause applies also to any 
floors damaged by the painter* 

3* STOPPIUG, FILLING AND PUTTYING* Give all 
knots and sap a coat of stopping varnish before prim- 
ing* Nail holes and imperfections shall be puttied 
up before painting with putty colored to match the 
finish. 

4* OUTSIDE PAINTING. All outside wood and metal 
work shall have three coats of paint. On woodwork 
the paint shall be lead and oil; on metal work one 
coat of iron mineral with two of lead and oil, sanded 
with white sand on galvanized iron cornices, where 
such are specified. 

6. OUTSIDE VARillSHING. Entrance doors and out- 
side of frames shall be stained, filled and given three 
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ooats of Murphy Brothers' exterior transparent 
wood finish* 

6* ROOF PAIMING^ All tin and metal work 
upon the roof shall have three coats of iron mineral 
paint and linseed oil, colored exactly to match the 
tile or slate* 

?• VARiIISH FINISH* Where oak is specified 
or finish it shall "be stained, filled and giyen 
two coats of Tarnish and a coat of dead lac of a 
brand approved by the Architect. Where birch or pine 
is specified it shCLLl be stained and varnished as 
above, or shall be painted three coats as below 
specified. All exposed metal work shall have three 
coats of paint. 

8* SASH. All sash shall be given three coats 
of white lead and oil. 

9* SCHEDULE OF YARUISH, PAIIITIUG AND TINTIUGi 
All interior finish and exterior doors and 
frames stained and varnished. 

Metal work three coats of paint. 
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GLASS. 

10* PLATE GLASS* Entrance and vestibule door 
lights and transoms shall have plate glass, ffirst 
story windows facing streets plate glass. 

COMMON GLASS • Other windows shall he glazed with 
AA double thick American glass free from wind or blem- 
ish set in the best putty well bedded and tacked and 
left clean and whole on completion of the work. 

OTHER GLASS. Corridor doors and interior windows 
shall have frosted wire glass. 

FINALLY. This contract contemplates and comprises 
a perfect and complete job of painting, varnishing and 
glass work, and anything necessary to that result id 
hereby included the- same as if particularly mentioned, 
described and detailed upon the plcms and details. 
When completed the contractor shall remove all debris, 
tools, machines and appartus of every sort belonging to 
this work, leaving the premises free and clear from any- 
thing of the kind. 
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